EDUCATION:

1967 - B. Electrical Engineering (Communications), National University of La Plata,
Argentina.

1976 - Ph.D. Electrical Engineering (Control and Systems Theory), University of
New South Wales, Sydney, Australia.

RESEARCH INTERESTS:

Gravity field mapping from space; determination of orbits of artificial satellites;
precise static and kinematic positioning using the Global Positioning System; precise
aircraft navigation for geophysical surveys from the air; airborne gravimetry;
measurement of small changesin the gravity field associated with global geophysical
processes.

AWARDS:

Weiko and Karina Heiskanen Award for Contributions to Geodesy, 1983.

Shared several NASA Achievement Awards for contributions to gravity field
mapping and uses of spacecraft datafor the study of the solid earth and oceans.

PROFESIONAL SOCIETIESAND ACTIVITIES:

President 1.A.G. Specia Study Group on Precise Orbit Determination, 1987-91.
Member, Institute of Navigation (ION), 1991- to date.

Member of IAG Specia Study Group on Kinematic GPS, 1999 - 2003.

Co-Chair of IAG Working Group 4.5.3: High Precision Positioning on Buoys and
Moving Platforms; 2003-to date.

Fellow of the International Association of Geodesy (1.A.G.), 1991- to date.

EMPLOYMENT HISTORY:

1965-67 Teaching Assistant, National University of la Plata, Argentina



1968-71 Staff Engineer, Standard Telephone an Cable, Sydney, Australia.

1972-78 Teaching Fellow, School of Electrical Eng., Univ. of New South Wales,
Sydney, Australia.

1978-80 Visiting Scientist, Dept. of Earth and Planetary Science, Johns Hopkins
University, Baltimore, U.S.A.

1978-80 Visiting Scientist, John Hopkins University and Ohio State University.

1980-83 Visiting Scientist, Stuttgart and Darmstadt Universities, Germany, and Delft
Technical University, Holland.

1983-88 Senior Scientist, EG& G W.A.S.C. Lanham, Maryland, U.S.A.

1989-98 Research Associate, University of Maryland at College Park/ GSFC Code
926.

1997-98 Visiting Professor, Delft University of Technology, Holland.
1999 Visiting Professor, Technical University of Denmark.

1998-2000 USRA (Universities Space Research Association)/NASA Goddard Space
Flight Center, Code 926.

2000- Present GEST (Goddard Earth Science and Technology)/NASA Goddard
Space Flight Center, Code 926.

PAST WORK: MAIN AREASAND ACHIEVEMENTS.

Creator of data analysis techniques that have been incorporated in the main orbit
determination, tidal, and gravity analysis procedures used routinely at the Laboratory
for Terrestrial Physics at NASA's Goddard Space Flight Center, at CNES in France,
and at various universities and institutions around the world.

Most modern high-resolution spherical harmonic models of the Earth's gravity field
(degree and order 360 or higher) have been computed using methods formulated by
Dr. Colombo in the late Seventies, and further developed by others.

Heisthe original proponent of the NASA "TIDES", now "GRACE Follow On"
mission to map changesin the Earth's gravity field from space using ultra-stable | aser
interferometry.



Proponent of the now widely accepted ideathat a mission of the sensitivity of
"TIDES' could be used to map changesin the pressure field at the seafloor. From
this changes in the deep-ocean circulation could be inferred and monitored, providing
valuable information for understanding global climate change.

Participant in a number of studies, funded by NASA and other agencies, of most of
the advanced gravity field mapping missions proposed so far, developing mission
analysis procedures now in general use.

As early as 1986-87, with two other colleagues, made the first precise analysis of
GPS measurements carried out at Goddard SFC, using data from the Spring ‘85
Experiment. This early work demostrated positional accuracy of better than one part
in 10,000,000 for baselines several thousands of kilometers long.

In recent years, he has developed and tested along-baseline radiolocation procedure
of sub-decimeter precision using GPS. Its purpose is to enable remote-sensing
surveys over large areas (polar regions, oceans, large deserts), for very precise
geographic dataregistration, as well as velocity and acceleration corrections.

INTERNATIONAL PARTICIPATION:

Past President of the Special Study Group of the IAG for Precise Orbit Determination.

Several times author of the Space Geodesy chapter of the U.S.A. National Report on
Geodesy and Geophysics presented to consecutive General Assemblies of the [.A.G.
Organizer of several national and international technical meetings, and main
convenor and editor of the proceedings of the international IAG Symposium on
Gravity Field Determination by Space and Airborne Methods that took place during
the General Assembly of the International Union of Geodesy and Geophysics, in
Vienna, in August 1991.

Co-Organizer of sessions on kinematic GPS at the "GraGeoMar" symposium in
Tokyo, October 1996, and at the "GPS For Geodesy" meeting in

Tsukuba, Japan, October 1999.

Organizer of the Geodesy Section of the Western Geophysics Meeting 2000,
of the American Geophysical Union.

Since 1998, has worked in close collaboration with colleagues at the Universitat
Politecnica de Catalunya, Spain, on the use of models of ionospheric refraction
derived from ionospheric tomography to achieve long-range, real-time GPS
navigation at the sub-decimeter level.



Collaborates with colleagues at the Danish Cadaster and Mapping Service (KMS), in
Denmark, on using precise GPS navigation in support of airborne altimetry and
gravimetry.

Since 2004, Project Partner in UK SVAL-ICE Project: “Changesin Glacier Geometry
and Extent in Svalbard”, T. Murray, U. of Leeds, PI. Thisisamulti-year project with
16 participants from several UK Universities and the Russian Academy of Sciences.
Project involves monitoring glacier thickness with repeated airborne lidar surveys,
using GPS for precise geographic registration of the lidar data.

Co-Chair of IAG Working Group 4.5.3: High Precision Positioning on Buoys and
Moving Platforms; 2003-2005.
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